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TEST REPORT
IEC 60 898
Circuit-Breakers for overcurrent protection for

household and similar installation

Report reference No ........................  500097-01/ 01/1

Tested by (printed name and Jaroslav Klipa J&l
signature) ... e #«/
Approved by (printed name and Jan Hlavaty S S
SIgnature) ..o AT P
Date ofissue ...........ccc.cooeeeees 14.02.2005 3

This report is based on a blank test report that was prepared by SGS Fimko Ltd using information obtained
from the TRF originator (see below).

Testing Laboratory Name .................  Elekirotechnicky zkuSebni ustav

Address ................c...cccooieiieee.. Pod Lisem 129

Testing location ............................... 171 02 Praha 71-Troja, Czech Republic

Applicants Name ...........................  BONEGA Velkoobchod s.r.o.

AdAress ... © 696 66 Sudomeérice nad Moravou 302, Czech Republic

Test specification

Standard...................................... |EC 60898 (2 nd ed):1995
Test procedure .........coccoceeeiiiiiiiiii . CB

Procedure deviation ........................  N/A

Non-standard test method ..............  N/A

Test Report Form

Test Report Form No. ... . 60898__A/00-12

TRF originator ........................ OVE

Master TRF ................................... dated 00-07

Copyright reserved to the bodies participating in the IECEE Schemes (CB and CB-FCS) and/or the bodies
participating in the C.1.G (CCA-ENEC).

Test item description ... _Circuit breakers far overcurrent protection for household and similar
installation

Trademark ........................................  BONEGA

Series ... PEP-10J

Model and/or type reference ...........: PEP-10J D 63 (1p)

Rating(s) -....ccoooovoeii © AC 230/400 V, 63 A 50 Hz




Page 2 of 22

Test items particulars:

Type of circuit-breaker ... :

Numberof poles .................................... :
Protection against external influences .......... :
Method of mounting ... :
Method of connection ... :

Instantaneous tripping current .............. ... :

for overcurrent protection for household and similar
installations

single-pole

unenclosed

panel board

not associated with the mechanical mounting
D

Date(s) of performance of test ...................... :

Ambient air temperature (°C) ...................... . 30

Energy limiting class ..o, Lo

Rated short-circuit capacity (A) ............c...... : 10000
Type ofterminal ... . terminat with stirrup (indirect pressure)
Value of rated operational voltage ................ . 230/400V
Value of rated current ... ... . B83A
Value of rated frequency ................. : S0Hz

Test case verdicts

Test case does not apply to the test object ... N(.A)

Test item does meet the requirement ........... . P(ass)
Test item does not meet the requirement ... - F(ail)
Testing

Date of receipt of testitem ... . ... © 27.01.2005

07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

"(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report 2 comma is used as the decimal separator.

TRF No. 60898__ A

TRF oniginator: OVE

Report ref. No.:500097- 01/01/1




Page 3 of 22 Report ref. No.:500097- 01/01/1

Copy of marking plate and summary of test results:

See Annex No:1/1-4 of Test Report No:500097-01/01/1
Photograph See Annex No:2/1 Test Report No:500097-01/01/1

TRF No. 60898__ A TRF originator: OVE
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Report ref. No.;500097- 01/01/1

IEC 60 898

Cl.

Requirement ~ Test

Result

Verdict

MARKING AND OTHER INFORMATION

Circuit-breaker marked with:

a) Manufacturer's name or trade mark................

BONEGA

b)Type designation, catalogue number or other
identification number ... o

PEP-

10J D83 (1p)

©

c)Rated voltage (V) ..o

230/400

dyRated current (A).............

63

e)Rated frequency (Hz) ...

f) Rated short circuit capacity (A} ........................

g) Wiring diagram

h) Ambient air temperature, ......... if different from
30°C (°C)

Z|Z|U0|Z2|T|T

Symbol for instantaneous tripping current

T

Symbol for nature of supply

Marking for rated current and for instantaneous
tripping shall be readily visible when CB is
installed

Other marking shall be easily discernible

Energy limiting class

I°t characteristic (documentation)

Symbols on supply and load terminal

Terminal for neutral conductor N

Earthing terminal if any

On - off pasition shall be clearly indicated -0 | -

For push-button CB the off push-button shall
either be red or be marked with the symbol "0

Z|lo|(Z|Z2|1Z2|Z2(Z2|T

Red not used for other push-button

=z

This symbol shali be easily discernible

pd

For CB with multiple current ratings, the
maximum value is marked, the adjusted value
indicated without ambiguity

Marking shall be indelible and easily legible (not
on removable parts), 15 s with water, 15 s with
hexane (see cl. 8.3)

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

711

General

712

Mechanism

TRF No. 60898__A

TRF originator: OVE
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[EC 60 898

Cl. Requirement — Test Result Verdict

The moving contact shall be mechanically - N
coupled so that all poles make and break
together, whether operated manually or
automatically, even if an overload occurs on one
pole only

The switched neutral shall close before and open - N
after the protected pole (s)

Neutral pole having adequate making and - N
breaking capacity and CB with independent
manual operation: all poles operate together
including neutral pole

CB shall have a trip free mechanism

It shall be possible to switch the CB on and off by
hand

No intermediate position of the contacts

Position of contacts shall be indicated

Indication visible from the outside

D|(UT| V(DO

If the indication is on the actuating means, it shall,
when released, automatically take up or stay in
the position corresponding to that of the moving
contacts;

operating means shall have two different rest
positions, except that, for automatic operation, a
third distinct rest position may be provided

The action of the mechanism shall not be P
influenced by the position of enclosures

If the cover is used as a guiding means for push- - N
button, it shall not be possible to remove this
button from the outside

Operating means securely fixed, not possible to P
remove them without a tool

For the up-down operating means the contacts P
shall be closed by the up movement.

713 Clearances [mm]

1.between live parts (of the main circuits) which >3 P
are
separated when the CB is in off position: 3 mm

2. between live parts of different polarity:.....3 mm ~-- N

3.between live parts and:

- accessible surfaces of opérating means: .3 mm >3

- screws or other means for fixing covers:..3 mm -

- surface on which the base is mounted:6 (3) mm >3

V|V |Z| 0

- screws or other means for fixing the circuit >3
breaker: ... 6 (3) mm

- metal covers or boxes:....................... 6 (3) mm >3 P

TRF No. 60898__A TRF originator: OVE
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IEC 60 898
Cl. Requirement — Test Result Verdict
- other accessible metal parts: .................... 3 mm -—- N
- metal frames supporting the base (flush-ty;e): - N
.................................................................. mm

4. Between metal parts of mechanism and:

- accessible metal parts; ... 3mm - N
- screws or other means for fixing the circuit N
Breaker: .......oocoiiii 3 mm
- metal frames supporting the base - N
(flush type): ..o 3mm
713 Creepage distances [mm]
1. Between parts (of the main circuit) which are >3 P
separated when the CB is in off position 3 mm
2.between live parts of different polarity -— N
Ui € 280V ... 3 mm
Ui > 250V 4 mm

3.between five parts and:

- accessible surfaces of operating means: .3 mm >3

- screws or other means for fixing covers:..3 mm -

- screws or other means for fixing >3 P
the CB: i 6 (3) mm
- accessible metal parts: ... 3mm >3 P

Note: Live parts in auxiliary circuits:
in accordance with subclause 411.1.3.3 of
|EC-Publ. 364-4-41

7.1.4 Screws, current-carrying parts and connections

7.1.41 Connections, withstand mechanical stresses P
occurring in normal use
Screws for mounting of the CB not of the thread- --- N
cutting type

Test according to cl. 8.4:

- 10 times (screw G / torque Nm) g mm__Nm N

g___mm___ Nm

- 5 times (screw & / torque Nm) @50mm 2,0Nm P

@  mm__ Nm

Plug in connections tested by plugging in and - N
pulling out five times

After test connections have not become loose nor ' P
electrical function impaired

7142 Screws with a thread of insulating material --- N
ensured correct introduction

TRF No. 60898 A TRF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

7.143 Electrical connection: P
contact pressure not transmitted through
insulating material, unless there is sufficient
resilience in the metallic parts

- copper

- alloy 58% copper for worked cold parts -

- alloy 50% copper for other parts -

v(Z2Z|(T0

- other metal

715 Terminals for external conductors

7151 Terminals ensure correct connection of P
conductors (Test acc. to cl. 8.5)

8.5 Torgue P
@50mm 20Nm
@ mm___ Nm
@ mm__ Nm

max. sect. 25 mm?

8.5.1 Pull test: P
min sect. __ 10 mm?
max sect. __ 25 mm?
Pull __ 50, 100 N for 1 min

During the test conductor does not move
noticeably

852 min sect. 10 _ mm? P
Torgue (2/3)= 1,33 Nm
max sect. 25 mm?

The conductor shows no damage

853 Nominal cross-section from P
1 to 25 mm? '

No of wires 7
& of wires 2,14 mm

Torque (2/3) = 1,33Nm

After the test no wire escaped outside

7152 Terminals allow the connection of conductors of
the following cross-sectional areas:

TRF No. 60898 A TRF originator: OVE
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IEC 60 898
Cl. Requirement — Test Result Verdict
Rated current Range of nominal cross
(A) sections to be clamped
(mm?)

<13 1 to 25
>13<16 1 to 4
> 16 < 25 1.5 to 8
>25<32 2,5 to 10
>32 <50 4 10 16
>50<80 10 to 25
>80 <100 16 to 35
>100 <125 25 to 50

It is required that, for current ratings up to and
including 50 A terminals are designed to clamp
solid conductors as well as rigid stranded
conductors; the use of flexible conductors is
permitted

Nevertheless, it is permitted that terminals for P
conductors having cross-sections from 1 mm? up
to 6 mm? are designed to clamp solid conductors
only. 10 to 25 mm?

7.1.5.3 Means for clamping the conductors in the P
terminals not serve to fix any other component
(See test sub-clause 8.5)

7154 Terminals for Iy < 32 A allow the connection of — N
conductors without special preparation

7.1.5.5 Terminals shall have adequate mechanical P
strength; ISO thread or equivalent (See tests of
sub-clause 8.4 and 8.5.1)

7156 Clamping of conductor without damage to the P
conductor (See test of sub-clause 8.5.2)

7157 Clamping of conductor between metal surfaces P
(See tests of sub-clause 8.4 and 8.5.1)

7.1.5.8 Conductor shall not slip-out when the clamping P
screw or nuts are tightened (See test of sub-
clause 8.5.3)

7159 Terminals shall be properly fixed. No work loose P

when the clamping screws or nuts are tightened
or loosened (See test of sub-clause 8.4)

7.1.5.10 Clamping screws or nuts of terminals for - N
protective conductors adequately secured against
accidental loosening

71512 Screws and nuts of terminals for external P
conductors shall be in engagement with a metal
thread, and the screws shall not be of tapping
screw type

716 Non interchangeability

Plug-in CB not replaceable by another of the - N
same make but having a higher size number
without aid of a tool

TRF No. 60898__ A TREF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

7.2 Protection against electric shock

Live parts not accessible in normal use

For CB, other than plug-in type, external parts, P
other than screws and other means for fixing
covers, which are accessible shall be of insulating
material

Unless the live parts are within an internal P
enclosure of insulating material:
Lining

- reliable fixed,

- adeguate thickness and

- mechanical strength

Inlet openings for cables shall be in insulating - N
material or be provided with bushings or similar
devices in insulating material

Such device

- shall be reliable fixed

- shall have adequate mechanical strength

For plug-in CB, external parts, other than screws --- N
and other means for fixing covers, which are
accessible shall be in insulating material

Metallic operating means insulated from live parts -

Metal parts of the mechanism not accessible and P
insuiated from accessible metal parts, metal
frames (for flush-type), screws or other means for
fixing the base

Replacement of plug-in CB possible without N
touching live parts

Lacquer or enamel not considered -

8.6 Test; P
Use of test finger for 1 min with a force of 75 N

7.10 Resistance to heat
CB sufficiently resistant tc heat P
8.14 Test of resistance to heat
8.14.1 Test:
- without removable covers....... 1h (100 +£2)°C
-removable covers..................... 1Th(70+2)°C ---
After the test no access to live parts, marking still P
legible
8.14.2 Ball pressure test for external parts of insulating <2 mm P
material (parts retaining live parts in position)
T=125°C

& of impression £ 2 mm

TRF No. 60898 A TRF originator: OVE
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IEC 60 898

Cl. Requirement ~ Test Result Verdict

8.14.3 Ball pressure test for external parts of insulating <2 mm P
materiai (parts not retaining live parts in position):
T=(70+2)°Cor

T =280 °C = (40 £ 2)°C + max. temperature rise of
sub-clause 8.8

& of impression < 2 mm

7.11 Resistance to abnormal heat and to fire

External parts of insulating material shall not P
ignite or spread fire under fault or overload
conditions

8.15 Resistance to abnormal heat and to fire

Glow wire test: P
No visible flame, no sustained glowing or flames
and glowing extinguish within 30 s

- exterpal parts retaining live parts P
N position............. (960 £ 15)°C

- other external parts ................... (650 + 10)°C P

7.12 Resistance to rusting

Ferrous parts adequately protected against P
rusting

8.16 Test of resistance to rusting:
(all grease is removed from the parts)

- 10 min immersed in a 10% solution of ammoniu p
chloride in water at 20°C

- 10 min at 95% humidity at 20°C

- 10 min at 100°C

No sign of rust P

TESTS "B" 3 samples B1 B2 B3

7.3 Dielectric properties

CB shall have adequate dielectric propetties:

8.7 Test: 48 h in humidity cabinet 91% to 95%
8.7.2 Insulation resistance of the main circuit (DC 500 V) fMQ] {MQ] (MQ]
a) In off-position, between the terminals which are >2 >2 >2 P

electrically connected together when the circuit
breaker is in the closed position > 2 MQ

b} in off-position, between each pole in turn and --- N
the others connected together > 2 MQ

c) in on-position, between all poles connected >5 >5 >5 P
together and the frame = 5 MQ

d) between metal parts of mechanism and the N
frame > 5 MQ

TRF No. 60898__A TRF originator: OVE
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Report ref. No.:500097- 01/01/1

table XI A

[EC 60 898
Cl. Requirement — Test Result Verdict
e) between the frame and metal foil in contact - N
with the inner surface of the internal enclosure
or lining of insulating material = 5 MQ
8.7.3 Dielectric strength of the main circuit (acc. cl.
8.7.2)
a) 2000 V P
b) 2000 V - N
¢) 2000 V P
d) 2000 V - N
e) 2500V — N
8.7.4 Dielectric strength of the auxiliary and control
circuits
1) Between all the auxiliary or control circuits and -—- N
the frame U = V
2) Between each part of the auxiliary or control - N
circuits which may be isolated from the other
parts of the auxiliary or control circuits and
these other parts connected together
U= \Y
[1000 Vif Ui<60V or
2Ui + 1000 Vif Ui> 60 V]
7.4 Temperature rise
Temperature rise does hot exceed the limiting P
values stated in table V: sect. 16 mm?
8.8.2 Test current: Iy= 63 A {reach the steady-state P
value)
- Four-pole CB's:
1) three poles loaded to Iy — A
2) one pole and neutral pole loaded to Iy ___-—- A
Ambient air temperature ... 19,5°C
Parts............................ Temperature rise [K] K] K] K]
Terminals for external connections................. 60 max.49,3 max.49,9 max. 48,9
External parts liable to be touched during manual | max.17,2 max.18,4 max.18,6
operation of the circuit-breaker, including
operating means of insulating material and
metallic means for coupling of insufating operating
means of several poles............... SRR 40
External metallic parts of operating means......25 —
Other external parts, including that face of the --- N
circuit-breaker is in direct contact with the
mounting surface ... 60
8.8.5 Measurement of power losses B1 B2 B3
Power losses do not exceed the values stated in P

TRF No. 60898__A

TRF originator: OVE
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Report ref. No.:500097- 01/01/1

IEC 60 898
Cl. Requirement — Test Result Verdict
Test current: Iy = 63 A (reach the steady P
state value)
Loaded one pole after the other - N
Table XI A W] W] (W] P
Rated current Iy (A) Max. power losses per
pole (W)
Iy <10 3
10 <ly< 16 3.5
16 < Iy 25 45
25 <y 32 )
32 <Iy<40 7,5
40 <Iy< 50 9
50 <Iy<63 13 5,4 57 52
63 <iy< 125 under consideration
7.5 Uninterrupted duty
Circuit-breakers operate reliable even after long P
service
8.9 28 day test: sect. 16 mm? P
28 cycles - 21 h with current [y = 63A
- 3 h without current
During the test no tripping during the last period, P
temperature rise shall be measured
Ambient air temperature ... 22.5°C
Parts.. ... Temperature rise [K] K] K] [K]
Terminals for external connections................. 60 50,5 492 48,9
The temperature rise does not exceed the value P .
measured during the temperature rise test
(subclause 8.8) by more than 15 K
Test current 1,45 Iy = 9135A
- Tripping within
- 1h (<63 A) P
-2h (> 63 A) - N
TESTS "C" 3 samples C1 C2 C3
7.7 Mechanical and electrical endurance
Circuit-breaker shall be capable to perform an P
adequate number of cycles with rated current
8.1 Test:
Test Voltage 230V
Test Current 63 A
Sect.___ 16 mm?
4000 operating cycles
-y <32 A 2s0on—13soff --- N

TRF No. 80898__A

TRF originator: OVE
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[EC 60 898

Cl. Requirement — Test Result Verdict

-ly>32 A 2so0n-28soff P

After the test no damage p

Moreover test current.............. 2,55 1y__160,65A

Opening time not less 1 s or more than [s] [s] [s]

-60s(<32A) -

-120s(>32A) 44 - 82

Dielectric strength reduced to 900 V (1500 V acc.
IEC 60898)

8.12.11.2 | Test at reduced short-circuit currents: Fig. 3

Test current;

-500 A —
-10 Iy P
Power factor 0,95 -
Prospective current obtained [A] 630 P
Sequence: 6-0 and 3-CO [kAZ]  [kA%S]  [kA%s] -
Pt<_ kA% lt< 70 kA%s

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F'

- Polyethylene foil shows no holes

After the test: -

Electric strength test:

Test voltage 1500 V (see 8.7.2)

a)

b)

Z|Z|0|Z2|T0

)
d)
)

e) 2000 V -

TRF No. 60898 A TRF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

TESTS "D" 3 samples

76 Automatic operation

Tripping characteristic of CB ensures adequate P
protection of the circuit, without premature
operation.

8.10 Tests: DO DO 1 DO 2 DO 3

In (A) 63 -

Sect. (mm?) 16 --

Instantaneous tripping current D -

8.10.1 Test of time-current characteristic

8.10.1.1 Test current 1,13 Iy (A) starting from cold for: 7119 A --

~1h(ly<63A) P

-2 h (Iy>63A)

No tripping

Then steadily increased within 5 s to 1,45 Iy (A) 9135A -

- Tripping within min]  [min]  [min]

- 1h (£ 83 A) 33" 30" 34"

-2h (> 63 A)

8.10.1.2 Test current 2,55 I (A) starting from cold for: 160,65 A --

opening time not less than 1 s or more than [s] [s] [s] J

-60s —

-120s 30 28 29 P

8.10.2 Test of instantaneous tripping:

8.10.2.1 O B-Type N -

Test current 3l (A), starting from cold -

Opening time: [s] (s] [s] -

-0,1s <t < 45s (< 32A)

-0,1s <t <90s (> 32A)

Tripping less than 0,1 s

N
N
Test current 5 Iy (A), starting from cold N
N
N

81022 |O C-Type

Test current 51y (A), starting from cold --

Opening time: (s] (s] (s) -

-0,1s <t < 15s (< 32A)

-0,1s <t < 30s (> 32A)

Tripping less than 0,1 s

N
N
Test current 10 Iy (A), starting from cold N
N
p

8.10.2.3 O D-Type

TRF No. 60898__A TRF originator: OVE
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IEC 60 898

Cl.

Requirement — Test

Result

Verdict

Test current 101y (A), starting from cold

Opening time:

[s] -

-0,1s <t < 4s (< 32A)

-0,1s <t < 8s (> 32A)

Test current 20 Iy (A), starting from cold

1260 A

Tripping less than 0,1 s

0,007

0,008

0,008 P

8.10.3

Test of effect of single pole foading on the tripping
characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from
cold

Tripping within

[min]

fmin]

[min) --

- 1h

-2h

Test current 1,2 [t (A), (three pole or four pole)
starting from cold

Tripping within

[min]

[min]

[min] --

- 1h

-2h

8.10.4

Test of effect of ambient temperature on the
tripping characteristics

a) Ambient temperature of (-5 + 2)°C

Test current 1,13 Iy (A)

71,19 A

- Passed for 1h

- Passed for 2h

Current is then steadily increased tc 1,9 Iy (A)
within 5s

1197 A

Tripping within

(min]

[min]

[min]

-1h

51”

50"

48~

-2h

b) Ambient temperature of (40 + 2)°C

Test current Iy (A)

63

|| Z2| T

No tripping within

-1h

o

-2h

TRF No. 60898__ A

TRF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

Tests: D1 D1, D1, D15

7.9 Resistance to mechanical shock and impact

CB shall have adequate mechanical behaviour so
as to withstand the stresses imposed during P
installation and use

8.13.1 Mechanical shock

- 50 falls on two sides of vertical board C

- Vertical board turned 90°

- 50 falls on two sides of vertical board C

T | DT|Of0

During the test the circuit-breakers shall not open

8.13.2 Mechanical impact

8.13.2.1 All types:

- Impact test: 10 blows-height 10 cm, no damage

8.13.2.2 Screw-in types:

- Torque 2,5 Nm for 1 min, no damage N

8.13.2.3 CB intended to be mounted on a rail and plug-in
types:

- downward vertical 50 N for 1 min

- upward verticat 50 N for 1 min, no damage P

8.12.11.3 |Testat 1500 A:

Prospective current of 1500 A - power factor 0,93 -
to 0,98

Prospective current obtained (A) 1520 A --

Power factor 0,95 --

Test circuit: figure 3 -

T (min) 3 min --

Distance a (mm) 35 mm -

Sequence 6x0, 2xCO --

Ipeak (A) max. value 2200 A --

2t < kA’s [kA%s]  [kA%s]  [kA%s] -

17 13 15

P
- No permanent arcing P
o]

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F'

- Polyethylene foil shows no holes P

Electric strength test:

Test voltage 1500 V (see 8.7.2)

a) P

TRF No. 60898 A TRF originator: OVE
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IEC 60 898
Cl. Requirement — Test Result Verdict
b) N
c) P
d) N
e) 2000V N
8.12.12 Test current equat to 0,85 times of the
conventional non-tripping current (starting from 60,51 A
cold)
-for 1h P
- for 2h
Steadily increasing within 5s the current to 1,1 -
times the conventional tripping current=__ A 100,49 A
Tripping within 60 min min min min
t < 60 min. P
TESTS"E" 3 + 3 samples
8.12.11.4.2 | Test: E1(Test at service short-circuit capacity) Eiq Eis Eia
Service short-circuit capacity ... 7500 A -
Test circuit: figure.......... : 3 --
Prospective current ... 7500 A --
Prospective current obtained .............................. 7600 A --
Power factor ... 0,5 --
Power factor obtained ... 0,5 --
Sequence ... 0-0-CO -
T (MIN) . 3 min -
Distance a (mm).......ocooooviiiiiii 35 mm --
lpeak (AYMax. value. ... 13100 A --
lPt< kA% [kA’s]  [kA%s]  [kA%s] -
682518 687565 655656 p
- No permanent arcing
- No flash-over between poles or between poles
and frame
- No blowing of the fuses F and F'
- Polyethylene foil shows no holes
Electric strength test:
Test voltage 1500 V (see 8.7.2)
a) P
b) N
C) P
d) N

TRF No. 60898__A TRF originator: OVE
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IEC 60 898
Cl. Requirement — Test Result Verdict
€)2000 V N
8.12.12 Test current equal to 0,85 times of the
conventional non-tripping current (starting from 60,51 A
cold)
- for 1h P
- for 2h N
Steadily increasing within 5s the current to 1,1 --
times the conventional tripping current (A) 100,49 A
Tripping within 60 min min min min
t <60 min.
P
8.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) Esq Es. Esz
Rated short-circuit capacity................................ 10000 A -
Test circuit: figure........ooi 5 --
Prospective current ... 10000 A --
Prospective current obtained ............................ : 10200 A --
Power factor................. 0,45-0,5 -
Power factor obtained ...l 0,5 -
Sequence..............ocee 1xO , 1xCO -
T {MINY 3 min -~
Distance a (mm).........ccooooii : 35 mm --
Ipeak (A) max. value. ... 15000 A --
Pt< kA% [kA’s]  [kA%s]  [kA%s] -
58 56 55 36 47 44
- No permanent arcing
- No flash-over between poles or between poles
and frame
- No blowing of the fuses F and F’
- Polyethylene foil shows no holes
Electric strength test:
Test voltage 900 V (see 8.7.2)
a) P
b) N
C) P
d) N
e)2000 V N
Test current 2.8 Iy 1764 A
Tripping within > 0,1 s up to (s) (s) (s)
-60s N

TRF No. 60898__A TRF originator: OVE
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IEC 60 898

Cl.

Requirement — Test

Result

Verdict

-120s

0,1s <t<120s P

8.12.11.4.4

Test: E3 (Test at rated short-circuit capacity on an
individual pole)

E3—1

Rated short-circuit capacity on an individual pole

Test circuit: figure............ooocooiiiiiiii

Prospective current ...

Prospective current obtained ...

Power factor ...

Power factor obtained ... :

SEQUENCE ...

min -

Distance a (mm).. ...

mm -

lpeak (AYmax. value. ..., ...

A -

12t < kAZs

[kA%s]

[kA%]  [kA%s] -

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F’

- Polyethylene foil shows no holes

Electric strength test:

Test voltage 900 V (see 8.7.2)

a)

b)

c)

d)

e) 2000 V

Test current 2,8 Iy

Tripping within > 0,1 s up to

-80s

-120s

ZlZ2|1Zz|Z2|Z2|Zz|Z2|Z2|2|2|Z2|Z2|Z

TRF No. 60898__A
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TEST SEQUENCES

Test Clause or Test (or inspection)
sequence Sub-clause
A Marking

A General

2 Mechanism

Indelibility of marking

(and 8.12.12)

3 Clearances and creepage distances (internal parts)
3 Clearances and creepage distances (external parts only)
716 Non-interchangeability
8.4 Reliability of screws, current-carrying parts and connections
8.5 Reliability of terminals for external conductors
8.6 Protection against electric shock
8.14 Resistance to heat
8.15 Resistance to abnormal heat and to fire
8.16 Resistance to rusting
B 8.7 Dielectric properties
8.8 Temperature rise
8.9 28-day test
C 8.11 Mechanical and electrical endurance
8.12.11.2

Performance at reduced short-circuit currents

D DO 8.10

Tripping characteristic

D D1 8.13
8.12.11.3
(and 8.12.12)

Resistance to mechanical shock and impact

Short-circuit performance at 1500 A

E  E1 [81211.43
(and 8.12.12)

Performance at service short-circuit capacity

E E2 8.12.11.4.3
(and 8.12.12)

Performance at rated short-circuit capacity

E E3 8121144
(and 8.12.12)

Performance at rated making and breaking capacity Ienys On an
individual pole of multipole circuit breakers

With the agreement of the manufacturer the same samples may be used for more than one test sequence.

TRF No. 60898__ A

TRF originator: OVE
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TABLE C.3 -

NUMBERS OF POLES

REDUCTION OF SAMPLES FOR SERIES OF CIRCUIT-BREAKERS HAVING DIFFERENT

Test Number of samples depending on number of poles a)

seguence
1 pole D) 2 pole ©) 3 pole ) 4 pole €

A 1 maximum rated 1 maximum rated 1 maximum rated 1 maximum rated
current current 9) 1) current ! current 1)

B 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current 9) current current

C 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current 9) current current

DO + D1 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current current current
DO 1 of all other rated
currents

E1 3+ 31 maximum 3 maximum rated 3 maximum rated 3 maximum rated
rated current current current current
3+ 3 ) minimum 3 minimum rated 3 minimum rated 3 minimum rated
rated current current current current

E2 3+ 4 f) maximum 3 maximum rated 3 maximum rated 3 maximum rated

rated gurrent current current current
3 + 4 minimum 3 minimum rated 3 minimum rated 3 minimum rated
rated current current current current

E3 k) 3 maximum rated 3 maximum rated 3 maximum rated

current j) current j) current )

a) If a test is to be repeated according to the acceptance criteria of C.2, a new set of samples is used
for the relevant test sequence. In repeated tests all results shall be satisfactory.

b) If only multipole circuit-breakers are submitted, this column applies to the set of samples having the
smallest number of poles (instead of the relevant column).

C) Applicable to two-pole circuit-breakers whether with two protected poles or with one protected pole.

d) This column does not apply if four-pole circuit-breakers are alsoc tested.

€) Also applicable to circuit-breakers with three protected poles and a neutral pole.

f) Supplementary samples in case of single-pole circuit-breakers rated 230/400 V (see table 1).

9) This test sequence shall be omitted when three-pole or four-pole circuit-breakers have been tested.

h) This test sequence shall be omitted for two-pole circuit-breakers with two protected poles, when
three-pole or four-pole circuit-breakers have been tested.

i) When multipole circuit-breakers are submitted, a maximum of four screw-type terminals for external
conductors are subjected to the tests of 8.5, i.e. two supply and two load terminals.

i) If each pole of the multipole is identical to the individual pole tested in E2, this test is omitted. If not
this test is carried out on an individual protected pole, taken at random, of the circuit-breaker with
the highest number of poles.

k) Covered by test sequence E2

TRF No. 60898__A
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NUMBER OF SAMPLES FOR FULL TEST PROCEDURE

Test sequence Number of samples Minimum number of samples Number of samples for
which shall pass the tests @) b) repeated tests ©)

A 1 1 -

B 3 2 3

C 3 2€) 3

D 3 2€) 3
Eq 3+3d) - 3+3d)
Ep 3+4d) 2€) + 2d) e) 3+4d)

2e) +3d) e)

Ej 3 oe) 3

as appropriate.

a) In total, a maximum of two test sequences may be repeated.

c) Inthe case of repeated tests, all test results must be acceptable.

b) It is assumed that a sample which has not passed a test has not met the requirements due to
workmanship or assembly defects which are not representative of the design.

d) Supplementary samples in the case of single-pole CB having a rated voltage of 230/400 V.

e) All samples shall meet the test requirements of sub-clause 8.12.10, 8.12.11.2, 8.12.11.3and 8.12.11.4

TRF No.. 60898__A

TRF originator. OVE
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TEST REPORT
IEC 60 898
Circuit-Breakers for overcurrent protection for

household and similar installation

Report reference No ........................  500097-01/01/2

Tested by (printed hame and Jaroslav Klipa g& {
SIGNAtUTE) oo e u.)/
Approved by (printed hame and Jan Hlavaty / /
SIGNALUIE) oo i S
Date of issue ...........cccc..cooeecenee.. - 14.02.2005

This report is based on a blank test report that was prepared by SGS Fimko Ltd using information obtained
from the TRF originator (see below).

Testing Laboratory Name ................  Elektrotechnicky zkuSebni ustav

Address ... Pod Lisem 129

Testing location .............................. 171 02 Praha 71-Troja, Czech Republic

Applicant's Name .........................  BONEGA Velkoobchod s.r.0.

Address ..o 696 66 Sudoméfice nad Moravou 302, Czech Republic

Test specification

Standard ... - IEC 60898 (2 nd ed).1995
Test procedure ........................... CB

Procedure deviation ........................ o N/A

Non-standard test method .............. N/A

Test Report Form

Test Report Form No......................... 60898 __ A/00-12

TRF originator ........................  OVE

Master TRF ................................ dated 00-07

Copyright reserved to the bodies participating in the IECEE Schemes (CB and CB-FCS) and/or the bodies
participating in the C.I.G (CCA-ENEC).

Test item description ......................  Circuit breakers for overcurrent protection for household and similar
installation

Trademark ...................................... BONEGA

Series ... PEP-10J

Model and/or type reference ............. PEP-10J D 63 (4p)

Rating(s) ..o AC 4000V, B3 A, 50 Hz
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Test items particulars:

Type of circuit-breaker ..................... U :

Number of poles ... :
Protection against external influences .......... :
Method of mounting ...........ccooooei ;
Method of connection ..o :
Instantaneous tripping current ..................... :

for overcurrent protection for household and similar
installations

four-pole

unenclosed

panel board

not associated with the mechanical mounting
D

Date(s) of performance oftest ...................... t

Ambient air temperature (°C) ... - 30

Energy limiting class .........ccccooccoeiiiic R

Rated short-circuit capacity (A) .................. . 10000
Type of terminal ... . terminal with stirrup (indirect pressure)
Value of rated operational voltage ............... . 400V
Value of rated current ... . B3A
Value of rated frequency ...l . 50Hz
Test case verdicts

Test case does not apply to the test object ... N(A.)
Test item does meet the requirement ........... o P(ass)
Test item does not meet the requirement ... F(ail)
Testing

Date of receipt of testitem ........................... . 27.01.2005

07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

*(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.

TRF No. 60898__A

TRF originator: OVE
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Copy of marking plate and summary of test results:

See Annex No:1/1-4 of Test Report No:500097-01/01/1
Photograph See Annex No:2/1 of Test Report No:500097-01/01/1

TRF No. 60898 A TREF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

5. MARKING AND OTHER INFORMATION

Circuit-breaker marked with:

a) Manufacturer's name or trade mark................ : BONEGA

Ry

b)Type designation, catalogue number or other PEP-10J D 63 (4p)
identification number..................

c)Rated voltage (V) ..o 400

d)Rated current (A).....cc..ooi 63

e)Rated frequency (Hz) ...l ---

f) Rated short circuit capacity (A) ... 10 0C0

g) Wiring diagram -

Z|/Z|T0|Z|TD|T

h) Ambient air temperature, ......... if different from
30°C (°C)

Symbol for instantaneous tripping current D

Symbol for nature of supply ~ P

o

Marking for rated current and for instantaneous
tripping shall be readily visible when CB is
installed

Other marking shall be easily discernible

Energy limiting class —

I°t characteristic (documentation) -~

Symbols on supply and load terminal -

Terminal for neutral conductor N -

Earthing terminal if any -

On - off position shall be clearly indicated - 0 | -

Z|lo|(Z2|Z2|Z2|Z21Z2| 0

For push-button CB the off push-button shall
either be red or be marked with the symbol 0"

z

Red not used for other push-button -

pzd

This symbol shall be easily discernible

For CB with multiple current ratings, the N
maximum value is marked, the adjusted value
indicated without ambiguity

Marking shall be indelible and easily legible {not P
on removable parts), 15 s with water, 15 s with
hexane (see cl. 8.3)

7. REQUIREMENTS FOR CONSTRUCTION AND OPERATION

711 General

712 Mechanism

TRF No. 60898__A TRF originator: OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

The moving contact shall be mechanically P
coupled so that all poles make and break
together, whether operated manually or
automatically, even if an overload occurs on one
pole only

The switched neutral shall close before and open --- N
after the protected pole (s)

Neutral pole having adequate making and - N
breaking capacity and CB with independent
manual operation: all poles operate together
including neutral pole

CB shall have a trip free mechanism

e

It shall be possible to switch the CB on and off by
hand

No intermediate position of the contacts

Position of contacts shall be indicated

Indication visible from the outside

T ||| T

If the indication is on the actuating means, it shal,
when released, automatically take up or stay in
the position corresponding to that of the moving
contacts;

operating means shall have two different rest
positions, except that, for automatic operation, a
third distinct rest position may be provided

The action of the mechanism shall not be P
influenced by the position of enclosures

If the cover is used as a guiding means for push- - N
button, it shall not be passible to remove this
button from the outside

Operating means securely fixed, not possible to P
remove them without a tool

For the up-down operating means the contacts P
shall be closed by the up movement.

7.1.3 Clearances [mm)]

1.between live parts (of the main circuits) which >3 P
are
separated when the CB is in off position: 3 mm

2. between live parts of different polarity:.....3 mm N

3.between live parts and:

- accessible surfaces of operating means: .3 mm >3

- screws or other means for fixing covers:..3 mm -

- surface on which the base is mounted:6 (3) mm >3

T|O|(Z2| T

- screws or other means for fixing the circuit >3
breaker: ... 6 (3) mm

- metal covers or boxes:........................ 6 (3) mm >3 P

TRF No. 60898 A TRF originator: OVE



Page 6 of 22 Report ref. No.: 500097-01/01/2

IEC 60 898
Cl. Requirement — Test Result Verdict
- other accessible metal parts:.................... 3mm -—- N
- metal frames supporting the base (flush-type): - N
.................................................................. 3 mm

4. Between metal parts of mechanism and:

- accessible metal parts: ... 3mm - N
- screws or other means for fixing the circuit - N
breaker: ... 3 mm
- metal frames supporting the base - N
(flushtype): .o 3 mm
713 Creepage distances [mm]
1. Between parts (of the main circuit) which are >3 p
separated when the CB is in off position 3 mm
2.between live parts of different polarity >4 P
U < 250V 3 mm
U > 250V ORI 4 mm

3.between live parts and:

- accessible surfaces of operating means: .3 mm >3

- screws or other means for fixing covers: ..3 mm -

- screws or other means for fixing >3 P
the CB: o 6 (3) mm
- accessible metal parts: ... 3mm >3 P

Note: Live parts in auxiliary circuits:
in accordance with subclause 411.1.3.3 of
IEC-Publ. 364-4-41

7.14 Screws, current-carrying parts and connections

7141 Connections, withstand mechanicai stresses P
occurring in normal use
Screws for mounting of the CB not of the thread- -~ N
cutting type
Test according to cl. 8.4:
- 10 times (screw & / torque Nm) g _mm___ Nm N

__ mm__ Nm

- 5 times (screw & / torque Nm) @50mm 2,0Nm P

@ mm__ Nm

Plug in connections tested by plugging in and — N
pulling out five times

After test connections have not become loose nor P
electrical function impaired

7.1.42 Screws with a thread of insulating material - N
ensured correct introduction

TRF No. 60898__A TRF originator: OVE
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[EC 60 898

Cl. Requirement — Test Result Verdict

7.1.4.3 Electrical connection: P
contact pressure not transmitted through
insulating material, unless there is sufficient
resilience in the metallic parts

- copper

- alloy 58% copper for worked cold parts -—

- alloy 50% copper for other parts -

V| Z|Z| 0

- other metatl

7.1.5 Terminals for external conductors

7.1.5.1 Terminals ensure correct connection of P
conductors (Test acc. to cl. 8.5)

8.5 Torque P
F50mm 2,0Nm
@ _mm__ Nm
J___mm__ Nm
max. sect. 25 mm?

8.5.1 Pull test: P
min sect. __ 10 mm?
max sect. — 25 mm?
Pull __ 50, 100 N for 1 min

During the test conductor does not move
noticeably

852 min sect. 10 _ mm? P
Torgue (2/3)= 1,33 Nm
max sect. 25 mm?®

The conductor shows no damage

8.5.3 Nominal cross-section from P
1 to 25 mm? '

No of wires 7
J of wires 2,14 mm

Torque (2/3) = 1,33Nm

After the test no wire escaped outside

7152 Terminals allow the connection of conductors of
the following cross-sectional areas:

TRF No. 60898__ A TRF originator: OVE
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JEC 60 898
Cl. Requirement — Test Result Verdict
Rated current Range of nominal cross
(A) sections to be clamped
(mm?)

<13 1 to 2,5
>13<16 1 to 4
>16 <25 1,5 to 6
>25<32 2,5 to 10
>32<50 4 to 16
>50<80 10 to 25
>80<100 16 to 35
> 100 <125 25 to 50

It is required that, for current ratings up to and
including 50 A terminals are designed to clamp
solid conductors as well as rigid stranded
conductors; the use of flexible conductors is
permitted

Neverthelfess, it is permitted that terminals for P
conductors having cross-sections from 1 mm? up
to 6 mm? are designed to clamp solid conductors
only. 10 to 25 mm?

7.153 Means for clamping the conductors in the P
terminals not serve to fix any other component
(See test sub-clause 8.5)

7154 Terminals for Iy < 32 A allow the connection of — N
conductors without special preparation

7.155 Terminals shall have adegquate mechanical P
strength; ISO thread or equivalent (See tests of
sub-clause 8.4 and 8.5.1)

7.1.56 Clamping of conductor without damage to the P
conductor (See test of sub-clause 8.5.2)

7157 Clamping of conductor between metal surfaces P
(See tests of sub-clause 8.4 and 8.5.1)

7158 Conductor shall not slip-out when the clamping P
screw or nuts are tightened (See test of sub-
clause 8.5.3)

7159 Terminals shall be properly fixed. No work loose P

when the clamping screws or nuts are tightened
or loosened (See test of sub-clause 8.4)

7.1.5.10 Clamping screws or nuts of terminals for —- N
protective conductors adequately secured against
accidental loosening

71512 Screws and nuts of terminals for external P
conductors shall be in engagement with a metal
thread, and the screws shall not be of tapping
screw type

7.1.6 Non interchangeability

Plug-in CB not replaceable by another of the - N
same make but having a higher size number
without aid of a tool

TRF No. 60898__A TRF originator; OVE
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IEC 60 898

Cl. Requirement — Test Result Verdict

7.2 Protection against electric shock

Live parts not accessible in normal use

For CB, other than plug-in type, external parts,
other than screws and other means for fixing
covers, which are accessible shall be of insulating
material

Unless the live parts are within an internal P
enclosure of insulating material:
Lining

- reliable fixed,

- adequate thickness and

- mechanical strength

Inlet openings for cables shall be in insulating --- N
material or be provided with bushings or similar
devices in insulating material

Such device

- shall be reliable fixed

- shall have adequate mechanical strength

For plug-in CB, external parts, other than screws - N
and other means for fixing covers, which are
accessible shall be in insulating material

Metallic operating means insulated from live parts - N

Metal parts of the mechanism not accessible and P
insulated from accessible metal parts, metal
frames (for flush-type), screws or other means for
fixing the base

Replacement of plug-in CB possible without - N
touching live parts
Lacquer or enamel not considered --- N
8.6 Test: P
Use of test finger for 1 min with a force of 75 N
7.10 Resistance to heat
CB sufficiently resistant to heat ‘ P
8.14 Test of resistance to heat
8.14.1 Test:
- without removable covers.. ... 1h (100 +2)°C P
- removable covers................. 1Th(70+2)°C ==
After the test no access to live parts, marking still P
legible
8.14.2 Ball pressure test for external parts of insulating <2 mm P
material (parts retaining live parts in position)
T=125°C
2 of impression <2 mm

TRF No. 60898__A TRF originator: OVE
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Cl. Requirement — Test Result Verdict

8.14.3 Ball pressure test for external parts of insulating <2 mm P
material (parts not retaining live parts in position):
T=(70+2)°Cor

T =80 °C = (40 + 2)°C + max. temperature rise of
sub-clause 8.8

@ of impression <2 mm

7.11 Resistance to abnormal heat and to fire

External parts of insulating material shall not P
ignite or spread fire under fault or overload
conditions

8.15 Resistance to abnormal heat and to fire

Glow wire test: P
No visible flame, no sustained glowing or flames
and glowing extinguish within 30 s

- external parts retaining live parts P
iN position. ... (960 + 15)°C
- other external parts ................. (650 + 10)°C P
7.12 Resistance to rusting
Ferrous parts adequately protected against |
rusting
8.16 Test of resistance to rusting:
(all grease is removed from the parts)
- 10 min immersed in a 10% solution of ammoniur P
chloride in water at 20°C
- 10 min at 95% humidity at 20°C P
- 10 min at 100°C P
No sign of rust p
TESTS "B" 3 samples B1 B2 B3
7.3 Dielectric properties

CB shall have adequate dielectric properties:

8.7 Test: 48 h in humidity cabinet 91% to 95% P
872 Insulation resistance of the main circuit (DC 500 V) [MQ] [MQ] MQ]
a) In off-position, between the terminals which are >2 >2 >2 P

electrically connected together when the circuit
breaker is in the closed position > 2 MQ

b) in off-position, between each pole in turn and - N
the others connected together = 2 MO

c) in on-position, between all poles connected >5 >5 >5 P
together and the frame > 5 MQ

d) between metal parts of mechanism and the -— N
frame > 5 MQ

TRF No. 60898__A TRF originator: OVE
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IEC 60 898
Cl Requirement — Test Result Verdict
e) between the frame and metal foil in contact - N
with the inner surface of the internal enclosure
or lining of insulating material > 5 MQ
8.7.3 Dielectric strength of the main circuit (acc. cl.
8.7.2)
a) 2000 Vv P
b) 2000 V P
c) 2000 V P
d) 2000 V — N
e) 2500 V - N
8.7.4 Dielectric strength of the auxiliary and control
circuits
1) Between all the auxiliary or control circuits and - N
the frame U = V
2) Between each part of the auxiliary or control ~-- N
circuits which may be isolated from the other
parts of the auxiliary or control circuits and
these other parts connected together
U= vV
[1000 V if Ui< B0V or
2Ui + 1000 V if Ui > 60 V]
7.4 Temperature rise
Temperature rise does not exceed the limiting P
values stated in table V: sect. 16 mm?
882 Test current: Iy= 63 A (reach the steady-state P
value)
- Four-pole CB’s:
1) three poles loaded to Iy -— A
2) one pole and neutral pole loaded to Iy - A
Ambient air temperature ... 19,5°C
Parts......ccoooor Temperature rise [K] [K] K] K]
Terminals for external connections.................. 60 | max.495 max.50 max.49,8 p
External parts liable to be touched during manual | max.18,2 max.204 max.19,9 P
operation of the circuit-breaker, including
operating means of insulating material and
metallic means for coupling of insulating operating
means of severalpoles............................... 40
External metallic parts of operating means......25 --- N
Other external parts, including that face of the --- N
circuit-breaker is in direct contact with the
mounting surface ... 60
8.8.5 Measurement of power losses B1 B2 B3
Power losses do not exceed the values stated in P
table XI' A

TRF No. 60898__A
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Test current: Iy = 63 A (reach the steady P
state vaiue)
Loaded one pole after the other -
Table XI A [W] [W] W] P
Rated current Iy (A) Max. power losses per
pole (W)
Iy €10 3
10 <iy< 16 3,5
16 <Iy<25 4.5
25 <ly< 32 6
32 <1y< 40 7,5
40 < Iy< 50 9
50 < Iy < 63 13 51-6,1 5,4-6,1 52-6,3
63 <ly< 125 under consideration
7.5 Uninterrupted duty
Circuit-breakers operate reliable even after long P
service
8.9 28 day test: sect. 16 mm? P
28 cycles - 21 h with current Iy = B63A
- 3 h without current
During the test no tripping during the last period, P
temperature rise shall be measured
Ambient air temperature ... 225C
Pals.. ..o Temperature rise [K] K] K] [K]
Terminals for external connections.................. 60 | 51,1-532  53,2-54.4 50,1-52,2
The temperature rise does not exceed the value
measured during the temperature rise test
(subclause 8.8) by more than 15 K
Test current 1,45 Iy = 81.35A
- Tripping within
-1h (<63 A) P
-2h (> B3 A) ---
TESTS "C" 3 samples C1 Cc2 C3
7.7 Mechanical and electrical endurance
Circuit-breaker shall be capable to perform an P
adequate number of cycles with rated current
8.11 Test:
Test Voltage 230V
Test Current 63 A
Sect.___ 16 mm?
4000 operating cycles
-ly<32A:2so0on-13soff - N

TRF No. 60898__ A
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Result

Verdict

-ly>32A:2son-28soff

P

After the test no damage

P

Moreover test current............... 2,55 Iy___160,65A

Opening time not less 1 s or more than

[s] (s]

-60s(<32A)

~120s (> 32 A)

1s<t<120s

Dielectric strength reduced to 90C V (1500 V acc.
{EC 60898)

8.12.11.2

Test at reduced short-circuit currents: Fig. 3

Test current:

- 500 A

-10 Iy

Power factor

0,95

Prospective current obtained [A]

630

Sequence: 6-0 and 3-CO

[kA%s]  [KAZS]

[kA%s]

12t < kA%s

17t < 70 kA%s

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F'

- Polyethylene foil shows no holes

After the test:

Electric strength test:

Test voltage 1500 V (see 8.7.2)

a)

b)

c)

d)

&) 2000 V

Z|Z2Z|TTV| V(DO

TRF No. 60898__A
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TESTS "D" 3 samples

7.6

Automatic operation

Tripping characteristic of CB ensures adequate
protection of the circuit, without premature
operation.

8.10

Tests: DO

DO 1

DO 2 DO 3

In (A)

63 --

Sect. (mm?)

Instantaneous tripping current

8.10.1

Test of time-current characteristic

8.10.1.1

Test current 1,13 Iy (A) starting from cold for:

“1h(ly<63A)

-2 h{ly>63A)

No tripping

Then steadily increased within 5 s to 1,45 Iy (A)

91,35 A -

- Tripping within

[min]

[min] [min]

-1h (<63 A)

32"

35" 49

-2h (> 63 A)

8.10.1.2

Test current 2,55 Iy (A) starting from cold for:

160,65 A -

opening time not less than 1 s or more than

-B60s

-120s

29

24 28 P

8.10.2

Test of instantaneous tripping:

8.10.2.1

O B-Type

Test current 31y (A), starting from cold

Opening time:

[s]

[s] [s] -

-0,1s <t £45s (< 32A)

-0,1s £t <90s (> 32A)

Test current 5 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.2.2

O C-Type

Test current 51y (A), starting from cold

Opening time:

[s] [s] -

-0,1s <t < 155 (< 32A)

-0,1s <t < 30s (> 32A)

Test current 10 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.2.3

0O D-Type

TRF No. 60898__A
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Test current 101y (A), starting from cold

630 A

Opening time:

[s] [s]

[s]

-0,1s <t < 4s (< 32A)

-0,1s<t<8s (> 32A)

6 8

Test current 20 Iy (A), starting from cold

1260 A

Tripping less than 0,1 s

0,007 0,006

0,007

8.10.3

Test of effect of single pole loading on the tripping
characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from
cold

Tripping within

[min] [min]

[min]

-1h

-2h

Test current 1,2 It (A), (three pole or four pole)
starting from cold

109,6 A

Tripping within

[min] [min]

[min]

-1h

321/ 30//

29"

-2h

8.10.4

Test of effect of ambient temperature on the
tripping characteristics

a) Ambient temperature of (-5 + 2)°C

Test current 1,13 Iy (A)

71,19 A

- Passed for 1h

- Passed for 2h

Current is then steadily increased to 1,9 Iy (A)
within 5s

1197 A

Tripping within

[min) [min]

[min]

- 1h

52" 48"

47"

-2h

b) Ambient temperature of (40 + 2)°C

Test current Iy (A)

63

No tripping within

-1h

-2h

TRF No. 60898_ A
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Tests: D1 D1, D1, D13
7.9 Resistance to mechanical shock and impact
CB shall have adequate mechanical behaviour so
as to withstand the stresses imposed during =
Installation and use
8.13.1 Mechanical shock
- 50 falls on two sides of vertical board C P
- Vertical board turned 90° P
- 50 falls on two sides of vertical board C P
During the test the circuit-breakers shall not open P
8.13.2 Mechanical impact
8.13.2.1 All types:
- Impact test: 10 blows-height 10 cm, no damage P
8.13.2.2 Screw-in types:
- Torque 2,5 Nm for 1 min, no damage N
8.13.2.3 CB intended to be mounted on a rail and plug-in
types:
- downward vertical 50 N for 1 min
- upward vertical 50 N for 1 min, no damage P
8.12.11.3 |Testat 1500 A:
Prospective current of 1500 A - power factor 0,93 -
to 0,98
Prospective current obtained (A) 1540-1560-1520 A --
Power factor 0,95 --
Test circuit: figure 3 --
T (min) 3 min --
Distance a (mm) 35 mm --
Sequence 6x0, 3xCO --
Ipeak (A) max. value 2800-3100-2200 A -
lPt< kA% [kA%]  [kA%’s]  [kAZs] -
10-26 10-30 8-31 p
- No permanent arcing
- No flash-over between poles or between poles
and frame
- No blowing of the fuses F and F’
- Polyethylene foil shows no holes
Electric strength test:
Test voltage 1500 V (see 8.7.2)
a) P

TRF No. 60898__A
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| b) P

c)

o
d) N
e) 2000 V N

8.12.12 Test current equal to 0,85 times of the
conventional non-tripping current (starting from 60,51 A
cold)

- for 1h P

- for 2h N

Steadily increasing within 5s the current to 1,1 -
times the conventional tripping current = A 100,49 A

Tripping within 63 min min min min

t <60 min. P

TESTS "E" 3 + 3 samples

8.12.11.4.2 | Test: E1(Test at service short-circuit capacity) Eqq Eis Eis

Service short-circuit capacity ... 7500 A --

Testcircuit: figure...........ocii 6 -

Prospective current ... 7500 A -

Prospective current obtained ... 7500-7600-7500 A -

Power factor ... : 0,5 --

Power factor obtained ... 0,5 -

SEQUENCE ... : 0-CO-CO -

T MmN : 3 min -

Distance a (Mm).....coooooiiiiiiiii 35 mm --

lpeak (A) max. value................................... P --

2t < kAZs [kA’s]  [kA%s]  [kA%s] -

16-68 10-69 23-68

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F’

- Polyethylene foil shows no holes

Electric strength test:

Test voltage 1500 V (see 8.7.2)

a)

b)

c)

Z|0T|TUT|UT

d) |

TRF No. 60898 __A TREF originator: OVE
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e) 2000V N
8.12.12 Test current equal to 0,85 times of the
conventional non-tripping current (starting from 60,51 A
cold)
- for 1h P
- for 2h N
Steadily increasing within 5s the current to 1,1 -
times the conventional tripping current (A) 100,49 A
Tripping within 60 min min min min
t <60 min.
8.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) Eqoq Esz Eas
Rated short-circuit capacity....................cooooe : 10000 A -
Test circuit: figure.................. 5 -
Prospective current.................... 10000 A -
Prospective current obtained .............................. 10200-10300-10200 A -~
Power factor ..o 0,5 -~
Power factor obtained ... 0,5 -~
SEQUENCE ... 1xO , 1xCO --
T{MINY 3 min -~
Distance a (Mmm)........cooooi 35 mm --
Ipeak (A) Max. value..............ccccoeeii 15700-17200-15000 A -
Pt<  kA%s [kA’s]  [kA%s]  [kA%s] -
28-276  14-182 11-190
- No permanent arcing
~ No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’
- Polyethylene foil shows no holes
Electric strength test:
Test voltage 900 V (see 8.7.2)
a) P
b) P
C) P
d) N
€)2000 V N
Test current 2,8 Iy 1764 A
Tripping within > 0,1 s up to (s) (s) (s)
-60s N

TRF No. 60898__A
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-120s 0.1s<t<60min. P
8.12.11.4.4 | Test: E3 (Test at rated short-circuit capacity on an
individual pole) Exq Es.o Esa
Rated short-circuit capacity on an individual pole A --
ICN1 .................................................................................. e v L
Test circuit: figure............coo : --
Prospective current ... A --
Prospective current obtained ............................ : A --
Power factor...........ccccooiii -
Power factor obtained ... --
SEQUENCE ...t -~
T MIN) e - min -
| Distance a(mm)........... ; mm -
lpeak (A) Max. value...............ooo A -
lt< kA’ [kA%s]  [kA%’s]  [kA%s] -
N
( - No permanent arcing N
- No flash-over between poles or between poles N
and frame
- No blowing of the fuses F and F’ N
- Polyethylene foil shows no holes N
Electric strength test: N
Test voltage 900 V (see 8.7.2) N
a) N
b) N
c) N
d) N
e) 2000 V N
Test current 2,8 Iy A N
Tripping within > 0,1 s up to (s) (s) (s) N
-60s N
-120s N

TRF No. 60898__A

TRF onginator: OVE




Page 20 of 22 Report ref. No.: 500097-01/01/2

[ TEST SEQUENCES ]
Test Clause or Test (or inspection)
sequence Sub-clause
A 5 Marking
711 General
712 Mechanism
8.3 Indelibility of marking
713 Clearances and creepage distances (internal parts)
7.1.3 Clearances and creepage distances (external parts only)
7.1.6 Non-interchangeability
8.4 Reliability of screws, current-carrying parts and connections
8.5 Reliability of terminals for external conductors
8.6 Protection against efectric shock
8.14 Resistance to heat
8.15 Resistance to abnormal heat and to fire
8.16 Resistance to rusting
B 8.7 Dielectric properties
8.8 Temperature rise
| 8.9 28-day test
C 8.11 Mechanical and electrical endurance
8.12.11.2
(and 8.12.12) Performance at reduced short-circuit currents
D DO 8.10 Tripping characteristic
D D1 8.13 Resistance to mechanical shock and impact
8.12.113
(and 8.12.12) Short-circuit performance at 1500 A
E E1 8.12.11.4.3
(and 8.12.12) Performance at service short-circuit capacity
E E2 8.12.11.4.3
(and 8.12.12) Performance at rated short-circuit capacity
E E3 8.12.11.4.4
(and 8.12.12) Performance at rated making and breaking capacity Ignys On an
individual pole of multipole circuit breakers

With the agreement of the manufacturer the same samples may be used for more than one test sequence.

TRF No. 60898__A
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TABLE C.3 -

NUMBERS OF POLES

REDUCTION OF SAMPLES FOR SERIES OF CIRCUIT-BREAKERS HAVING DIFFERENT

Test Number of samples depending on number of poles a)

sequence
1 pole b) 2 pole ©) 3 pole 9 4 pole ©)

A 1 maximum rated 1 maximum rated 1 maximum rated 1 maximum rated
current current 9) 1) current ) current 1)

B 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current 9) current current

C 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current 9) current current

DO + D1 3 maximum rated 3 maximum rated 3 maximum rated 3 maximum rated

current current M) current current
DO 1 of all other rated
currents

E1 3+ 3 ) maximum 3 maximum rated 3 maximum rated 3 maximum rated
rated current current current current
3+ 3 ) minimum 3 minimum rated 3 minimum rated 3 minimum rated
rated current current current current

E2 3 + 4 ) maximum 3 maximum rated 3 maximum rated 3 maximum rated

rated current current current current
3 + 4 ) minimum 3 minimum rated 3 minimum rated 3 minimum rated
rated current current current current

E3 k) 3 maximum rated 3 maximum rated 3 maximum rated

current j) current j) current j)

a) If a test is to be repeated according to the acceptance criteria of C.2, a new set of samples is used
for the relevant test sequence. In repeated tests all results shall be satisfactory.

b) If only multipole circuit-breakers are submitted, this column applies to the set of samples having the
smallest number of poles (instead of the relevant column).

c) Applicable to two-pole circuit-breakers whether with two protected poles or with one protected pole.

d) This column does not apply if four-pole circuit-breakers are also tested.

e) Also applicable to circuit-breakers with three protected poles and a neutral pole.

f) Supplementary samples in case of single-pole circuit-breakers rated 230/400 V (see table 1).

o) This test sequence shall be omitted when three-pole or four-pole circuit-breakers have been tested.

h) This test sequence shall be omitted for two-pole circuit-breakers with two protected poles, when
three-pole or four-pole circuit-breakers have been tested.

i) When multipole circuit-breakers are submitted, a maximum of four screw-type terminals for external
conductors are subjected to the tests of 8.5, i.e. two supply and two load terminals.

) If each pole of the multipole is identical to the individual pole tested in E2, this test is omitted. If not
this test is carried out on an individual protected pole, taken at random, of the circuit-breaker with
the highest number of poles.

k) Covered by test sequence E2

TRF No. 60898__ A
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NUMBER OF SAMPLES FOR FULL TEST PROCEDURE

Test sequence Number of samples Minimum number of samples Number of samples for
which shall pass the tests a) b) repeated tests c)

A 1 1 -

B 3 2 3

C 3 2€) 3

D 3 2€) 3

E1 3+39) - 3+30)

Es 3+4d) 2€) * 2d) &) 3+4d)

oe) +3d) e)

E3 3 28) 3

a) In total, a maximum of two fest sequences may be repeated.

b) It is assumed that a sample which has not passed a test has not met the requirements due to
workmanship or assembly defects which are not representative of the design.

¢) In the case of repeated tests, all test results must be acceptable.
d) Supplementary samples in the case of single-pole CB having a rated voltage of 230/400 V.

e) All samples shall meet the test requirements of sub-clause 8.12.10, 8.12.11.2,812.11.3and 8.12.11.4
as appropriate.
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TEST REPORT
IEC 60 898
Circuit-Breakers for overcurrent protection for

household and similar installation

Report reference No .........ccccoeeeeeer - 500097-01/01/3

Tested by (printed name and signature) : Jaroslav Klipa (y:&:',
................................. ﬁ.,!i“"#/

Approved by (printed name and signature) Jan Hlavaty d /

14.02.2003 :

This report is based on a blank test report that was prepared by SGS Fumko Ltd using information obtained from the
TRF originator (see below).

Date Of ISSUE .ovveiiiiiviiiiei e

Testing Laboratory Name .....................  Elektrotechnicky zkusebni tstav

Address ..o Pod Lisem 129

Testing location .........cccccoeveeeveveceves - 17102 Praha 71-Troja, Czech Republic

Applicant's Name ...........c.ccceooeeeeee.... BONEGA Velkoobcehod s.r.o.

Address ... 696 66 Sudométice nad Moravou 302, Czech Republic

Test specification

Standard ...........ccooceiiiit IEC 60898 (2 nd ed): 1995
Test procedure ..., . CB

Procedure deviation ...t N/A

Non-standard test method .............c.......: N/A

Test Report Form

Test Report Form No. ...t 60898 A/00-12

TRF 0riginator . .....cocoovioieeernerisienn, : OVE

Master TRF .o » dated 00-07

Copyright reserved to the bodies participating in the IECEE Schemes (CB and CB-FCS) and/or the bodies
participating in the C.[.G (CCA-ENEC).

Test item description ..............oooeeeceeee...s - Cireuit breakers for overcurrent protection for household and similar
installation

Trademark .......cccooocooiviiiiiiieei:. BONEGA

Series ... . PEP-10J

Model and/or type reference .............. PEP-10JD I (Ip)

Rating(s)......ccoooececrvcecicinncciecncceee.t. - AC 230/400 V, 1A, 50 Hz
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Test items particulars:

Type of circuit-breaker ... ;
Number of poles ... :
Protection against external influences ............... :
Method of MoUBLING ...ooviiiiii :
Method of connection .........ccccccociiiiiiiiiinin, :
Instantaneous tripping Current .............ccccoeer.ee. :
Ambient air temperature (°C) .....oooooveeieiieii :
Energy limiting class .........c.coocvvveiiiiiiiiiiveninn :
Rated short-circuit capacity (A) .....ccoooeiieiinn, :
Type of tetminal ..ot :

Value of rated operational voltage .................... :

for overcurrent protection for household and similar installations

single-pole
unenclosed

panel board

not associated with the nmechanical mounting

D

30

[0 000

terminal with stirrup (indirect pressure)

230/400 V

Value of rated current ..., 1A

Value of rated frequency ..o, : 50Hz
Test case verdicts

Test case does not apply to the test object .. : N(A)
Test item does meet the requirement ........... © P(ass)
Test item does not meet the requirement ............. o F(ail)
Testing

Date of receipt of testitem ..................... - 27.01.2005

Date(s) of performance of test ...................... :

07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written appravatl of the testing Jaboratory.

The test results presented in this report relate only to the item(s) tested.

”(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.
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TESTS "D" 3 samples

7.6 Automatic operation

Tripping characteristic of CB ensures adequate P
protection of the circuit, without premature operation.

8.10 Tests: DO DO 1 DO 2 DO 3

In (A) 1 -

Sect. (Imm?) 2.5 -

Instantaneous tripping current D --

8.10.1 Test of time-~current characteristic

8.10.1.} Test current 1,13 Iy (A) starting from cold for: 1,13 A -

-1h(ly<63A) P

-2 h (y>63A) N

No tripping P

Then steadily increased within 55 to 1,45 Iy (A) 1,45 A “-

- Tripping within [min) [min] [min]

-1h (£ 63 A) 18" e p

-2h (> 63 A) N

8.10.1.2 Test current 2,55 I (A) starting firom cold for: 2,55 A --

opening time not less than 1 s or more than {s] (s] [s]

-60s 28" — P

-120 s - N

8.10.2 Test of instantaneous tripping:

8.102.1 O B-Type N

Test current 3Iy (A), starting from cold -

Opening time: [s] [s] (s] -

-0,1s £t <455 (< 32A)

-0,1s <t < 90s (> 32A)

Test current S I (A), starting from cold

Tripping less than 0,1 s

zZ|ZzZ|Zz2|z2|Z

8.10.2.2 O C- Type

Test current SIy (A), starting from cold =

Opening time: [s] [s] [s] =

-0,1s <t <155 (£ 32A)

-0,1s <t < 30s (> 32A)

Test current 10 Iy (A), starting from cold

Tripping less than 0,1 s

=z | 22 2| 2

8.10.2.3 O D - Type

Test current 101y (A), starting from cold 10 A --

Opening time: (s] [s] [s] -
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-0,1s €t <4s (< 32A) 8" - — P
-0,1s <t < 8s (> 32A) — N
Test current 20 Iy (A), starting from cold 20 A
Tripping less than 0,1 s 0,007" — — P
8.10.3 Test of effect of single pole loading on the tripping

characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from cold -

Tripping within [min] [min] [min] --
-1h N
-2h N

Test current 1,2 [t (A), (three pole or four pole) --
starting from cold

Tripping within [min] [min] [min] -

-1h N

-%h N

8.10.4 Test of effect of ambjent temperature on the tripping
characteristics

a) Ambient temperature of (-5 + 2)°C P

Test current 1,13 Iy (A) 1,13 A --

- Passed for 1h P

- Passed for 2h — N

Current is then steadily increased to 1,9 1y (A) within 19 A -
5s

Tripping within [min] [min] [min] -

-1h 55" —— rnm

b) Ambient temperature of (40 1 2)°C

P
-2h N
P
p

Test current [y (A) 1

No tripping within -

-1h P

-2h N
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TESTS "E" 3 + 3 samples
8.12.11.4.2 | Test: E1(Test at service short-circuit capacity) Eiq Eio Eia
Service short-circuit capacity ...............ccoo . : 7500 A -
Test circuit: figure........... PP TP SRR : 3 --
Prospective current ... : 7500 A --
Prospective current obtained ............................ : 7500 A -
Power factor.............................. TP : 0,5 --
Power factor obtained ... : 0,5 --
SEQUEBNCE ... : 0-0-CO -
T (MIN) e : 3 min -
Distance a (Mm)........cooiiiiiie : 35 mm -
lpeax (A) max. value...............oooei : - -
2t < kA%s (A’s]  [A%] [A%s] -
S11-222-118 49-592-471 590-380-491
- No permanent arcing
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes P
Electric strength test:
Test voltage 1500 V (see 8.7.2)
a) P
b) N
c) P
d) N
e) 2000 V N
8.12.12 Test current equal to 0,85 times of the conventional
non-tripping current (starting from cold) 0,96 A
- for 1h P
- for 2h N
Steadily increasing within 5s the current to 1,1 times --
the conventional tripping current (A) 1.6 A
Tripping within 60 min min min min
t < 80 min. p
8.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) Eoq Esl Esa
Rated short-circuit capacity............c....cocccooinn. : 10000 A --
Test circuit: figure ... : 5 --
Prospective current ... : 10000 A --
Prospective current obtained ............................ ; 10200 A --

TRF No. 60898__A
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Power factor . ..o X

0,5

Power factor obtained ... :

05

SEQUENCE ... :

1xO , 1xCO

T(min)...oo ST PP PRSI )

3 min

Distance a (Mm) ... ;

35 mm

lpeak (A) Max. value........o.oooooviiiii :

KAZs

Pt <

[A%s] [A%s]

[A%s] -

max 498 max 614

max 616

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F'

- Polyethylene foil shows no holes

Electric strength test:

Test voltage 900 V (see 8.7.2)

a)

b)

c)

d)

€)2000 V

Z|Z|m|Z|T

Test current 2,8 Iy

14 A

Tripping within > 0,1 s up to

(s) (s)

-80s

01s<t<60s

-120 s

TRF No. 60898__ A
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Applicant's Name ...................ocoe....t. BONEGA Velkoobchod s .r.o.

Address ..o 696 66 Sudoméfice nad Moravou 302, Czech Republic

Test specification

Standard ... . 1EC 60898 (2 nd ed):1995
Test procedure .......cccoccoecveivicvicicciee . CB
Procedure deviation ... N/A
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Test items partjculars:

Type of circuit-breaker ... . for overcurrent protection for household and similar installations
Number of poles ... TR . single-pole

Protection against external influences ................ : unenclosed

Method of mounting ... : panel board

Method of connection ... . not associated with the mechanical mounting
Instantaneous tripping current ....................... - D

Ambient air temperature (°C) ... : 30

Energy limiting class ... Do

Rated short-circuit capacity (A) .ooooveveriirinnnen © 10000

Type of terminal ... :terminal with surrup (indirect pressure)
Value of rated operational voltage ..............c....... © 230/400 V

Value of rated current ........cccoeiviiiiiiiiccn - 2 A

Value of rated frequency .........cccooviivieciiininen : 50 Hz

Test case verdicts

Test case does not apply to the test object ... N(A.)

Test item does meet the requirement ... .. . P(ass)

Test item does not meet the requirement ............. . F(ail)

Testing

Date of receipt of testitem ................ooo . 27.01.2005

Date(s) of performance of test ..................... © 07.02.to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

”(see remark #)" refers to a rempark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.
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TESTS "D" 3 samples

7.6

Automatic operation

Tripping characteristic of CB ensures adequate

protection of the circuit, without premature operation.

8.10

Tests: DO

DO 1

DO 2 DO 3

In (A)

Sect. (mm?)

Instantaneous tripping current

8.10.1

Test of time-current characteristic

8.10.1.1

Test current 1,13 Iy (A) starting from cold for:

-1 h (Iy <63 A)

-2h(Ily>63A)

No tripping

Then steadily increased within 5 s to 1,45 I (A)

- Tripping within

-1h (< 63 A)

-2h (> B3 A)

8.10.1.2

Test current 2,55 Iy (A) starting from cold for:

opening time not less than 1 s or more than

(s]

-60s

24"

-120 s

8.10.2

Test of instantaneous tripping:

8.10.2.1

O B - Type

Test current 31y (A), starting from cold

Opening time:

[s]

-0,1s <t < 455 (< 32A)

-0,1s <t < 90s (> 32A)

Test current 5 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.2.2

O C- Type

Test current 51y (A), starting from cold

Opening time:

[s]

[s] [s] -

-0,1s <t < 155 (< 324)

-0,1s <t < 30s (> 32A)

Test current 10 1\ (A), starting from cold

Tripping less than 0,1 s

8.1023

O D- Type

Test current 101y (A), starting from cold

20 A --

Opening time:

(8]

[s] [s] -

TRF No, 60898__A
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-0,1s £t <45 (< 32A) 7" — - P
-0,1s <t < 8s (> 32A) - N
Test current 20 Iy (A), starting from cold 40 A

Tripping less than 0,1 s 0,005" - -~ P

8.103 Test of effect of single pole {oading on the tripping N

characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from cold --

Tripping within [min] [min] [min] --
- 1h N
-2h N

Test current 1,2 It (A), (three pole or four pole) -

starting from cold

Tripping within [min} [min) [min] -
-1h N
-2h N

8.104 Test of effect of ambient temperature on the tripping

characteristics

a) Ambient temperature of (-5 + 2)°C P

Test current 1,13 Iy (A) 2,26 A --
- Passed for 1h P
- Passed for 2h --- N

Current is then steadily increased to 1,9 Iy (A) within 3,8A --

Ss

Tripping within [min] [min] [min] -
-1h 49" - --- P
-2h N

b) Ambient temperature of (40 + 2)°C P

Test current Iy (A) 2A P

No tripping within -
-1h P
-2h N
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Test items particulars:

Type of circuit-breaker ........................... . for overcurrent protection for household and similar installations
Number of poles ....... BRSO UUUPPPRR : single-pole

Protection against external jufluences ................ :unenclosed

Method of MOUNting ..o, : panel board

Method of connection ... e, : not associated with the mechanical mounting
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Ambient air temperature (°C) .. . 30
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Test item does meet the requirement ........... o P(ass)

Test item does not meet the requirement ............. © F(ail)

Testing

Date of receipt of testitem ................. ... ©27.01.2005

Date(s) of performance of test ...................... o 07.02.to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

”(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.

TRF No. 60898__ A TREF originator: OVE



Page 3 of 5 Report ref. No.: 500097-01/01/5

Copy of marking plate and summary of test results:

See Annex No:1/1-4 of Test Report No:500097-01/01/1.
Photograph See Annex No.2/1 of Test Report No:500097-01/01/1.

TRF No. 60898__A TRF originator: OVE



Page 4 of 5 Report ref. No.: 500097-01/01/5

IEC 60898

TESTS "D" 3 samples

7.6 Automatic operation

Tripping characteristic of CB ensures adequate p
protection of the circuit, without premature operation.

8.10 Tests: DO DO 1 DO 2 DO 3

v (A) 3 -

Sect. (mm?) 1 -~

Instantaneous tripping current D -

8.10.1 Test of time-current characteristic

8.10.1.1 Test current 1,13 Iy (A) starting from cold for: 3,39 A --

-Th(ly<B3A) P

~2h(ly>63A) N

No tripping P

Then steadily increased within S s to 1,45 Iy (A) 435 A --

- Tripping within [min] [min] [min]

-1h (<63 A) 19" P

-2h (> 63 A) N

8.10.1.2 Test current 2,55 Iy (A) starting from cold for: 7,65 A --

opening time not less than | s or more than [s] [s] [s]

-60's 24" P

-120s - N

8.10.2 Test of instantaneous tripping:

8.10.2.1 O B - Type N

Test current 3]y (A), starting from cold --

Opening time: (s] (s] [s] -

-0,1s <t < 455 (< 32A)

-0,1s <t < 90s (> 32A)

Tripping less than 0,1 s

N
N
Test current 5 Iy (A), starting from cold N
N
N

8.10.2.2 O C- Type

Test current SIy (A), starting from cold --

Opening time: [s] [s] [s] -

-0,1s <t < 15s (< 32A)

-0,1s <t < 30s (> 32A)

Tripping less than 0,1 s

N
N
Test current 10 Iy (A), starting from cold N
N
P

8.10.2.3 0O D- Type

Test current 101y (A), starting from cold 30 A -

Opening time: [s] [s] [s] o
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- 0,15 <t <4s (< 32A) 5" -—- -—-- P
-0,1s <t < 8s (> 32A) —- N

Test current 20 [y (A), starting from cold 60 A

Tripping less than 0,1 s 0,006" —— — P

8.103 Test of effect of single pole loading on the tripping N

characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from cold --

Tripping within [min] [min] [min] --
-1h N
-2h N

Test current 1,2 It (A), (three pole or four pole) --

starting from cold

Tripping within [min] [min] [min] -
-1h N
- 2h N

8.104 Test of effect of ambient temperature on the tripping

characteristics

a) Ambient temperature of (-5 + 2)°C P

Test current 1,13 Iy (A) 3,39 A --
- Passed for 1h p
- Passed for 2h - N

Current is then steadily increased to 1,9 Iy (A) within 57A --

Ss

Tripping within [min] [min] [min] --
-1h 51" - P
- 2h --- N

b) Ambient temperature of (40 + 2)°C P

Test current [ (A) 3A P

No tripping within -
-1h P
- 2h N
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Type of circuit-breaker ............................... :
Number of poles ..o :
Protection against external influences ............... :
Method of mounting ..........c.oeevveivveiiiiiien, :
Method of CONNECtION ..o :
Instantaneous tripping current ........................... :
Ambient air temperature (°C) ... :
Energy limiting class ... :
Rated short-circuit capacity (A) ...oooooviivieenene :

Type of terminal ... :

for overcurrent protection for household and similar installations
single-pole

unenclosed

panel board

not associated with the mechanical mounting

D

30

10 000

terminal with stirrup (indirect pressure)

Date(s) of performance of test ...................... :

Value of rated operational voltage ..........c........... © 230/400 V
Value of rated current ... D 4A

Value of rated frequency .........ocoeviiviiicviinen . S0 Hz
Test case verdicts

Test case does not apply to the test object .. © N(.A))
Test item does meet the requirement ............ P(ass)
Test item does not meet the requirement ............. ;. F(ail)
Testing

Date of receipt of testitem .......................... . 27.01.2005

07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.
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TESTS "D" 3 samples

7.6

Automatic operation

Tripping characteristic of CB ensures adequate

protection of the circuit, without premature operatjon.

8.10

Tests: DO

DO 1

DO 2 DO 3

In (A)

Sect. (mm?)

Instantaneous tripping current

8.10.1

Test of time-current characteristic

8.10.1.1

Test current 1,13 Iy (A) starting fror cold for:

-1h(ly<63A)

~2h(ly>63A)

No tripping

Then steadily increased within 5 s to 1,45 I (A)

58 A -

- Tripping within

[min] [min]

-1h (<63 A)

——— J— P

-2h (> 63 A)

8.10.1.2

Test current 2,55 Iy (A) starting from cold for:

10,2 A --

opening time not less than 1 s or more than

[s]

-60s

24"

-120s

8.10.2

Test of instantaneous tripping:

8.10.2.1

O B - Type

Test current 31y (A), starting from cold

Opening time:

[s]

[s] (s] -

-0,1s <t <45s (< 32A)

-0,1s <t < 90s (> 32A)

Test current 5 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.22

O C-Type

Test cwrent Sky (A), starting from cold

Opening time:

(s] [s] -

-0,1s <t < 15s (< 32A)

-0,1s <t < 30s (> 32A)

Test current 10 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.2.3

0O D-Type

Test current | 0ly (A), starting from cold

40 A =

Opening time:

[s] (s] o

TRF No. 60898 A
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-0,1s <t <45 (£ 32A) 5" -—- -—- P
-0,1s <1< 8s (> 32A) - N

Test current 20 Iy (A), starting from cold 80 A

Tripping less than 0,1 s 0,006” --- - P

8.10.3 Test of effect of single pole loading on the tripping N

characteristic of multipole circuit-breakers:

Test current 1,1 Jt (A), (two pole) starting from cold --

Tripping within [min] [min] [min) --
-1h N
-2h N

Test current 1,2 It (A), (three pole or four pole) -

starting from cold

Tripping within [min] [min] [min] --
-1h N
-%h N

8.10.4 Test of effect of ambient temperature on the tripping

characteristics

a) Ambient temperature of (-5 £ 2)°C P

Test current 1,13 In (A) 452 A ~
- Passed for 1h P
- Passed for 2h - N

Current is then steadily increased to 1,9 Iy (A) within 76 A --

Ss

Tripping within [min] [min] [min] --
- 1h 45" P
-2h -~- N

b) Ambient temperature of (40 + 2)°C P

Test current Iy (A) 4 A P

No tripping within -
-1h P
-2h N
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Procedure deviation ...t N/A
Non-standard test method ...................... N/A

Test Report Form

Test Report Form No. ..........ccccccoeceeet 60898 A/00-12
TRF originator . .......ccevevveeeeeeeeet. - OVE
Master TRF ......coooovveiiiieeeeeieeees. - dated 00-07

Copyright reserved to the bodies participating in the IECEE Schemes (CB and CB-FCS) and/or the bodies
participating in the C.1.G (CCA-ENEC).

Test item description ..........cc.ccccceveine, : Circuit breakers for overcurrent protection for household and similar
installation

Trademark ..o BONEGA

SEries .....ccoooviiiiciiiccecicenieen. . PEP-10J

Model and/or type reference ............... PEP-10J D6 (1p)

Rating(s)....c.ccccooovvviiiiviiciicree . AC 2307400 V, 6 A, 50 Hz
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Test items particulars:

Type of circuit-breaker ............................. ;
Number of poles ... :
Protection against external influences ................. :
Method of mounting ...........ccoooiiiiiieiiicien :
Method of connection ........cccoeocveeiieiiiiniin, :
Instantaneous tripping Current .............ccccecvvevenne. :
Ambient air temperature (°C) ..o, :
Energy limiting class ..., :
Rated short-circuit capacity (A) ....oooooovriiirae :
Type of terminal ... :

for overcurrent protection for household and similar installations
single-pole

unenclosed

panel board

not associated with the mechanical mounting

D

30

10 000

terminal with surrup (indirect pressure)

Date(s) of performance of test ..................... :

Value of rated operational voltage ....................... 1 230/400 V
Value of rated current .........cooceovcrmnreieeieeer e D6 A

Value of rated frequency ..........cccccieiiiiicnns, : 50Hz
Test case verdicts

Test case does not apply to the test object ..: N(.A)
Test item does meet the requirement ........... . P(ass)
Test item does not meet the requirement ............ . F(ail)
Testing

Date of receipt of testitem .......................... :27.01.2005

07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.

The test results presented in this report relate only to the item(s) tested.
”(see remark #)" refers to a remark appended to the report.
"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.
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Copy of marking plate and summary of test results:

See Annex No:1/1-4 of Test Report No:500097-01/01/1.
Photograph See Annex No:2/1 of Test Report No:500097-01/01/1.
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TESTS "D" 3 samples

7.6

Automatic operation

Tripping characteristic of CB ensures adequate

protection of the circuit, without premature operation.

8.10

Tests: DO

DO 1

DO 2 DO 3

Iv(A)

Sect. (mm?)

Instantaneous tripping current

8.10.1

Test of time-current characteristic

§.10.1.1

Test current 1,13 Iy (A) starting from cold for:

“1h(Iy<B3A)

-2h(ly>63A)

No tripping

Then steadily increased within 5 s to 1,45 Iy (A)

- Tripping within

-1h (€63 A)

-2h (> 63 A)

8.10.1.2

Test current 2,55 Iy (A) starting from cold for:

opening time not less than I s or more than

-60s

1 O//

-120 s

8.10.2

Test of instantaneous tripping:

8.10.2.1

O B - Type

Test current 31 (A), starting from cold

Opening time:

[s]

-0,1s £t <455 (< 32A)

-0,15 £t < 90s (> 32A)

Test current S 1y (A), starting from cold

Tripping less than 0,1 s

8.102.2

O C-Type

Test current Sky (A), starting from cold

Opening time:

[s] (sl -

-0,1s <t < 158 (< 32A)

-0,15 £t < 30s (> 32A)

Test current 10 I\ (A), starting from cold

Tripping less than 0,1 s

8.10.2.3

O D- Type

Test current 101y (A), starting from cold

60 A -~

Opening time:

[s] [s] -

TRF No. 60898__ A

TRF originator: OVE
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-0,1s <t < 4s (< 32A)

-0,1s <t < 8s (> 32A)

Test current 20 Iy (A), starting from cold

Tripping less than 0,1 s

8.10.3

Test of effect of single pole loading on the tripping
characteristic of multipole circuit-breakers:

Test current 1,1 1t (A), (two pole) starting from cold

Tripping within

[min]

[min]

[min]

- 1h

-2h

Test current 1,2 It (A), (three pole or four pole)
starting from cold

Tripping within

[min]

[min]

[min]

-1h

- 2h

8.10.4

Test of effect of ambient temperature on the tripping
characteristics

a) Ambient temperature of (-5 + 2)°C

Test current 1,13 I (A)

6,78 A

- Passed for 1h

- Passed for 2h

Current is then steadily increased to 1,9 I\ (A) within
5s

1

1.4 A

Tripping within

[min]

[min]

[min]

- 1h

221/

- 2h

b) Ambient temperature of (40 + 2)°C

Test current Iy (A)

6 A

No tripping within

-1h

-2h

TRF No. 60898 A

TRF originator: OVE




Page 1 of 5

TEST REPORT
IEC 60 898
Circuit-Breakers for overcurrent protection for

household and similar installation

Report reference No ...t 500097-01/01/8

Tested by (printed name and signature) : Jaroslayv Klipa R
Approved by (printed name and signature) Jan Hlavaty /’ M
OGO 0 OPPOUU ORISR -
Datc of issue ..o 14.02.2005 yd

This report is based on a blank test report that was prepared by SGS Fimnko Ltd using information obtained from the
TRF originator (see below).

Testing Laboratory Name ..................... . Elektrotechnicky zkudebni tistav

Address ... . PodLisem 129

Testing 10Cation ..o, ;17102 Praha 71-Troja, Czech Republic

Applicant's Name ................................  BONEGA Velkoobchod s.r.0.

Address ...t 696 66 Sudoméfice nad Moravou 302, Czech Republic

Test specification

Standard ..........ccccccoeieniciciiiii e TEC 60898 (2 nd ed): 1995
Test procedure ......cooooviiiieieiiiin, : CB
Procedure deviation ...........ccoocoeeen o N/A
Non-standard test method ......................  N/A

Test Report Form

Test Report Form No. .......................... 60898  A/00-12
TRF originator . .....cccoeveveveveveeeeeeee. . OVE
Master TRFE .......cccociiiiiiiiii . dated 00-07

Copyright reserved to the bodies participating in the IECEE Schemes (CB and CB-FCS) and/or the bodies
participating in the C.1.G (CCA-ENEC).

Test item description ..........................:  Circuit breakers for overcurrent protection for household and similar
installation

Trademark ..............cccoeciiiviiiniiient. BONEGA

SETIES .o : PEP-10]

Model and/or type reference ................ PEP-10J D 10 (lp)

RALNG(S) o vvvvvvvveeereccereversrenrriort AC 230/400 V, 10 A, 50 Hz
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Test items particulars:

Type of circuit-breaker ............................ . for overcurrent protection for household and similar installations
Number of poles ... :  single-pole

Protection against external influences ............... . unenclosed

Method of mounting .............cocooeceiiiiiiciee, . panel board

Method of connection ... 1 not associated with the mechanical mounting

Instantaneous tripping current ..........ccccocoeceeeeenns. . D

Ambient air temperature (°C) ...o..oocoooiiiiie - 30

Energy limiting class ..o Do

Rated short-circuit capacity (A) ....cccorveeriereeinnnn. ;10000

Type of terminal ... : terminal with stirrup (indirect pressure)
Value of rated operational voltage ....................... . 230/400 V

Value of rated current ..o, : 10A

Value of rated frequency ............ U © S0Hz

Test case verdicts

Test case does not apply to the test object .. N(.A.)

Test item does meet the requirement ........... . P(ass)

Test item does not meet the requirement ............. o F(ail)

Testing

Date of receipt of testitem ........................... © 27.01.2005

Date(s) of performance of test ...................... - 07.02. to 14.02.2005

General remarks

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

"(see remark #)" refers to a remark appended to the report.

"(see Annex #)" refers to an annex appended to the report.

Throughout this report a comma is used as the decimal separator.

TRF No. 60898__A TRF originator: OVE
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Copy of marking plate and summary of test results:

See Annex No:1/1-4 of Test Report No:500097-01/01/1.
Photograph See Annex No:2/1 of Test Report No:500097-01/01/].
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TESTS "D" 3 samples

76 Automatic operation

Tripping characteristic of CB ensures adequate P
protection of the circuit, without premature operation.

8.10 Tests: DO DO 1 DO 2 DO 3

In (A) 10 .

Sect. (mm?) 1,5 -

Instantaneous tripping current D --

8.10.1 Test of time-current characteristic

8.10.1.1 Test current 1,13 Iy (A) starting from cold for: 11,.3A --

-1h(ly<63A) p

-2h(ln>63A) - N

No tripping P

Then steadily increased within 5 s to 1,45 1y (A) 14,5 A --

- Tripping within {min] [min] [min]

-1h (<63 A) 9" P

-2h (> 63 A) N

8.10.1.2 Test current 2,55 Iy (A) starting from cold for: 255A --

opening time not less than 1 s or more than [s] [s] (s]

- 60 S 1011 o o P

-120's N

8.10.2 Test of instantaneous tripping:

8.10.2.1 O B - Type N

Test current 31 (A), starting from cold --

Opening time: [s] [s] (s] -

- 0,1s < t < 453 (< 32A)

-0,1s <1< 90s (> 32A)

Test current 5 Iy (A), starting from cold

Tripping less than 0,1 s

Zlz|Z|z!|Z

8.10.2.2 O C- Type

!
I

Test current STy (A), starting from cold

Opening time: [s] (s] [s] -

-0,1s <t < 15s (< 32A)

-0,1s <t < 30s (> 32A)

Test current 10 Iy (A), starting from cold

Tripping less than 0,1 s

v | Z|Z|Z]|Z

8.10.2.3 O D-Type

Test current 101y (A), starting from cold 100 A --

Opening time: (s] (s] [s] -

TRF No. 60898__A TRF originator: OVE
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-0,1s <t <4s (< 32A) 4" -—- — P
-0,1s <t < 8s (> 32A) - N

Test current 20 Iy (A), starting from cold 200 A

Tripping less than 0,1 s 0,007” - --- o

8.10.3 Test of effect of single pole loading on the tripping N

characteristic of multipole circuit-breakers:

Test current 1,1 It (A), (two pole) starting from cold -~

Tripping within [min] [min] [min] -~
- 1h N
-2h N

Test current 1,2 It (A), (three pole or four pole) -~

starting from cold

Tripping within [min] [min] [min] -
- th N
-2h N

8.10.4 Test of effect of ambient temperature on the tripping

characteristics

a) Ambient temperature of (-5 + 2)°C p

Test current 1,13 Iy (A) 11,3 A --
- Passed for 1h p
- Passed for 2h -

Current is then steadily increased to 1,9 Iy (A) within 19 A --

5s

Tripping within [min] [min] [min] -
-1h 20" P
-2h - N

b) Ambient temperature of (40 + 2)°C P

Test current Iy (A) 10 A P

No tripping within --
-1h P
-2h

TRF No. 60898___A

TRF originator: OVE




EZU Praha nabizi1:

B zkouseni vyrobkil z hlediska elektrické 4 mechanicke bezpecuosu, EMC, hluku, vibract apod.,
véemé vypracovani kompletnich zkusebuich protokolt,

B certifikaci vyrobki jako podklad pro posouzeni shody,

B znaéku ESC a certifikat EZU oznadujici shodu vlasmosti vyrobku s poZzadavky techuickych norem
pro elektrickou bezpecnost,

# mezinaredné uznavané certifikaty CCA, CB a EMEDCA,

& celoevropské znacky ENEC a KEYMARK oznacujici shodu viasmosti vjrobku s pozadavky
technickych norem pro elektrickeu bezpecnost,

B znacku CCA-EMC oznacujici shodu viastnosti vjrobku s pozadavky technickych norem pro EMG,

® certifikaci dle norem CSN EN ISO 9000 a 14 001, CSN EN 46 000 a BS 8800,

m certifikity pro systémy fizeni: EZU, CQS a IQNet,

B posouzeni dokumentace vyrobku,

B piipravu prohlaseni o shodé podle zakoua 22/97 Sb. 1 pro znacen CE,

B metrologické sluzby,

® Skoleni, konzultace.

EZU Br a's it & ot fer s

B testing of products [rom the point of view of thelr elecuical and mechanical satety, EMC, noise,
vibration, etc., including the preparation of complete test reports,

@ certification of products as basic material for the preparation of the Contormiry Declaration,

# ESC Mark and the EZU Certificate indicating the conformity of the properties of the given product
with the requirements of the standards for elecirical safety.

B internanonally acknowledged GCA, CB and EMEDCA Ceruficates,

B Pan-Europecan marks ENEC and KEYMARK indicating the conformity of the propertes of a product
with the requirements of the standards for elecuical safety,

B the CCA-EMC Mark indicating conformity of the properties of the product with the requirements
of the standards concerning EMC,

certification in compliance with the standards EN ISO 9000 and EN ISO 14 001,
EN 46 000 and BS 8800,

EZU, CQS and IQNet Certdficates tor Systews of Managewent,
assessmenc of the documentacion of a product,

elaboration of the Conformity Declaration,

metrological services,

raining, consultations.
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